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Introduction

e At the University of lowa, the Image Guided Diagnosis
and Therapy of Neuroendocrine Tumors project uses
68Ga DOTATOC to determine the eligibility of subjects
to receive 3 therapeutic cycles of °°Y DOTATOC.

* The kidneys are the critical organ and limit the
amount of °°Y DOTATOC that can be safely
administered.

Sequential bremsstrahlung SPECT/CT at 5, 24, 48 & 72
hours determines kinetics while PET/CT imaging at 5
hours determines absolute kidney activity.




Y-90 Decay: [~ & pair production
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Y-90 DOTATOC PET/CT Kidney Imaging




I Y-90 DOTATOC PET/CT Tumor Imaging I

Y-90 uptake in tumors is easily seen on PET/CT




®8Ga DOTATOC

eligibility scan

METHODS

Cycle 1: 4.4 GBq
Cycle 2:<5.6 GBg™(6 weeks)
Cycle 3:<5.6 GBq™*(12weeks)

*Activity modified by kidney
dose determined from previous

treatments to keep below 23 Gy

5 , Personalized dosimetry data

Kidney Activity
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30 minute TOF PET scan,
PET kidney activity calibrates
SPECT clearance data.

Bremsstrahlung SPECT/CT




Results: Kidney Dose/Activity & Treatment Modifications
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Simplified Dose Estimate?

* SPECT/CT imaging sessions over 72 hours
puts a burden on both patients and nuclear
medicine clinic.

 We observed that the slow component
clearance (~ 35 hour half time) was fairly
consistent among subjects.

* Could a single measurement be sufficiently
predictive for estimating tumor dose?




Kidney Dose Estimated From PET/CT Renal

Activity Concentration
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Single Time Point Dose Estimate

* Exponential clearance (mono- or
biexponential clearance).

e Mean clearance rate is known and the sd is
on the order of 25%.

* Optimal sampling time is at 1. (effective
mean life).

e Variations in the actual rate constants of up
to 50% result in dose estimates with 10%

accuracy.




Single Time Point Derivation




Estimated Parameters For Y-90 DOTATOC

N

* k,: 0.02/h

 C: 1.1 (ratio of A, and A,)

* a:12.1 (ratio of k, and k,)
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Summary & Conclusions

There is sufficient °Y signal to quantify kidney uptake
with PET/CT and this can be used to calibrate
clearance curves for the calculation of kidney
absorbed dose for multi-cycle treatment protocols.

Kidney dose assessment is likely required for each
cycle since treatment related changes to the
distribution of activity may occur.

A single °°Y DOTATOC PET study may be sufficient to
estimate kidney dose with enough accuracy to
determine treatment administrations.

The method for estimating kidney dose can be
applied to estimate the dose to tumor or other
tissues in the PET field of view.
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Cycle 1| Cycle 2| Cycle 3

Subjects 21 17 15
Averagec jver A o)< <

Mean sd

Administered Activity (GBq) 4.7 0.63
Kidney Activity (MBq) 105.8 42

%Kidney Activity 2.3%| 0.88%

Kidney Mass (g) 415.3 82

Kidney Dose (Gy) per Cycle 6.4 2.39

Kidney Dose/Activity (mGy/MBq) 1.4 0.54




Results: Kidney Dose May

Change with Treatment
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